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Analysis of Lifting Task Focusing on the Trajectory of the Center of Pressure
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We conducted analysis of lifting task focusing on the trajectory of the center of pressure during precision grasp.
A measurement device was developed for this purpose. The result of the lifting task experiments under different
friction and weight condition show coordination between grip force and load force. The trajectories of the center

of pressure during the task, on the other hand, were almost identical regardless of the experimental condition.
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Fig. 1 Measurement device for the lifting task experiment.

3HDOBERE IS LT, BEREERPRL 2 9&ToRD
TEIEDRHIZ 1T > 7. 2N FRDEMICE T 2T R%E 3 [
Ths, T, ZNFNOKMFITEAT B X9z, #HllZET 0
BB ORI TEEML 72, 2Dk, FEESDIHF
KOV TIHRBOEREEZ > Tk

22 EMEMIBEOFHEHE

6 M1y s 07 Fu s %, AD Z2¥HiEi% VT 400Hz
THY TV, AV av it CSV 774 0E LTIREL
Fl, NEE—XV FOHHEWE, BEMmEIEmH D S BRI N
2w HIRGEAE VT, EEREOIEZ LT ORI W EH
L7 [2).

CoP (f xm+ R f"| ) (1)

1
AR
72720, Xho 2R3 AmDH, m 233 EEIDE—X VL,
f B F B CEME I SE S ORI UNAE 0 L LD
ZL T RNV SEH o HEflE £ oM R T,
BeBRE ORI U IC BT 2 b1 Tid R vwo T, Bl
FOMEIRATICEN T 5, BYTH, Z L OB el E
DMIEDELZ IR TE 2 & 5T, 7 & ARTDLE L 7
At =TIZBTZELMIEE, & TORMBELIED S LI
7 (DF D, IPRELRZTORMBELEIE S &2 2).
DT o<, ENANORNEZMER DT 7 A, D
Bt &M A ZAERAD 77 AT S, £z, WIBEOHEIC

No. 12-3 Proceedings of the 2012 JSME Conference on Robotics and Mechatronics, Hamamatsu, Japan, May 27-29, 2012
2P1-007(1)



L0, ZNENDEMFIZOVT, RTORT ERTOEEH %
LI T =8 20§ 5.

3 HBR: EBEAhEEHEN

3.1 ERFHHLHELRTZEE

Fig.2 @ (a) 1, HESMD3 500g TSN ET 2RO
Rl e afi W2 e RS, 7272 LIEEBMIER, Roa
%R, BEREEMEC 3 SRR 5. £/, Aff
TNETRCOBEBRETIZIE BT 2. —4, Figd D (a) 12, 8
RO LAt omHBRE RS, CATVIADBRDENE B D
D, ZNFTNOBEEMICB W URIFERRICELT 2, Lo,
Z O E IR X D BT 3,

32 HEERGHLHERTZEE

Fig.3 @ (a) I2, BEEEESMD SP CHEREHELENT 2 Kol
Rl L e oW 2L e RS, ERSEIE SR 25884
5. ¥, ARNEZENZTNOEROLES EIZE—HT S, —7,
Fig.4 @ (b) ic, {8 L AT o mHIEFEZ R, e 27U~
ADVRDEND DD, TNZFNOEHREEMFICE W UIIFERR
WCZET 5, £7, ZOMEEHEREEOEMICHED S TIHIFE—
ETH D, DLEoHEF) L EfiomdHBIfR 1%, Johansson & D
S [1) L 12IE—T 2.

4 HBR EREMIE

41 ERFHHERTZEE

Fig.2 @ (b) & (¢) g, BEESAMD 500g TEEEEHD 2T 2
RF OB LA B ORERIZE L E R T, %720 (b) 2HESTH
D, (c) BKFEHATH S, (b) DERES I DZED 5 1%, Hifil
ROMER BSOS THIC, 2L CHG EGICBET 2 2 239y
5.

B, RSB & o hLEIC I > TS 2 2 L
WezeErzoND, £z, (a) & (b) 2 HIKT 2 &, BEEL
DN & 22 DG E, ARSI % BAIR T 2 eI AN I3 —
RTBIEDTDD,. O ELSHEHKIR, AfIORINCHES
B 3R 02, BEOEVICER T, b0 EEZ 6N 5,
SE A DB DMIEDLET 5 F TORMIZBEEEF I X ) B
208, B O E ORI ZE R O FREE BRI B D &
T 2.5mm BETH L, —H, (c) DARFEHADEAH 61k, Hfil
HEOZEDEM D SEMICEEI L TWE Z ENgn 5, i,
1823507 & DL ERIC 2 > THfL T 2 2 L ITEIN T % &%
ZoNb, T, BESMFCEObL T, BEELEO 2 EE
BB ODE O,

42 HBEFHHELTZEE

Fig.3 D (b) & (c) IT, FEEA{REDS SP CHEREMNIZENT 2k
OBl O IE O WIZAL 2 R T, 4.1 i TfF > 7 BT & [k
fEHAZ > Z L0305,

5 &

B EOLIEO LI EB LS T EIED N %47 - 7.
3 HiCTAT - 7N & I3 SRATHISE & MIRRICHIR ) & BT D 1
BRI S i e o7z, F72, 4 HiCfTo 72 6 1%, HEfiliE
DAZE D LB EE L E RO 2B b 6 TIIE—E L &

1l — sp PE

Horizontal [mm] Vertical
o uw &
o o o

0.0 0.2 0.4 0.6 08 1.0
Time [sec]

Fig. 2 Contact force and center of pressure for different friction.
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Fig. 3 Contact force and center of pressure for different weight.
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Fig. 4 Coordination between grip force and load force.
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